Introduction
The restriction theorems for the Fourier transform play an important role in harmonic analysis as well as in the theory of partial differential equations. We refer the reader to [7] for the basic results on restriction theorems. Further developments can be found in [8] and the references therein. To generalize the restriction theorems to the Heisenberg group, D. Müller [5] investigated the restriction operator for the sublaplacian. He established the boundedness of the restriction operator with respect to the mixed L p -norms and also gave a counterexample to show that the restriction operator is not bounded from L p to L p , where 1 p + 1 p = 1, unless p = 1. Müller's result is due to the following key fact. The center of the Heisenberg group is of dimension 1. One can expect L p −→ L p restriction theorems for some values p > 1 on a nilpotent Lie group with the center of dimension larger than one. This has been done by S. Thangavelu [10] on products of Heisenberg groups. In [4] we prove that the restriction operator for the sublaplacian on the quaternion Heisenberg group is bounded from
. In this article we will show that the restriction operator for the sublaplacian on the H-type groups is bounded from L p to L p for p near to 1 when the dimension of the center is larger than one, and the range of p depends on the dimension of the center.
First we state some facts of H-type groups. We refer the reader to [1] , [2] and [13] for the basic references of H-type groups. Let g be a two step nilpotent Lie algebra endowed with an inner product , . Its center is denoted by Z. g is called an H-type algebra if [Z ⊥ , Z ⊥ ] = Z and for every t ∈ Z, the map J t :
is an orthogonal map whenever |t| = 1. The corresponding connected and simply connected Lie group G is called an H-type group. For a given 0 = a ∈ Z * , the dual of Z, we can define a skew-symmetric linear mapping B(a) on Z ⊥ by
B(a) is non-degenerate and we have dim Z ⊥ = 2n.
Thus we can choose an orthonormal basis
We also choose an orthonormal basis
Throughout this paper we will assume that m > 1. Then the elements of g can be written as (
We identify G with its Lie algebra g by the exponential map. The group structure is given by
where [z, z ] j = z, U j z , and U j satisfies the following conditions: (i) U j is a 2n × 2n skew-symmetric and orthogonal matrix,
. We remark that all the above expressions depend on a given 0 = a ∈ Z * , but we omit it. We will keep this simplification. The left invariant vector fields which agree respectively with
It is well known that the sublaplacian L is positive and essentially self-adjoint. Let
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be the spectral decomposition of L. Then operator
where P λ f is an eigenfunction of L with the eigenvalue λ. P λ is called the restriction operator for the sublaplacian L. Our main result is the following theorem. 
This article is organized as follows. In the next section we give an explicit expression for the restriction operator. Theorem 1 will be proved in the last section.
Restriction operator
Let us recall some results about the special Hermite expansion. We refer to [11, 12] for details. The Hermite polynomials H k (x) are defined on R by the formula
Let α be a multiindex and x ∈ R n . We define Hermite functions Φ α by
For each pair of multiindices α, β, and z = x+iy ∈ C n , the special Hermite function Φ αβ is defined in terms of the Fourier-Wigner transform of Φ α and Φ β , which is essentially the matrix coefficient of the Schrödinger representation denoted by π, i.e.,
The special Hermite functions form a complete orthonormal system for
, we have the special Hermite expansion
The special Hermite expansion can be put in a compact form. For f, g ∈ L 1 (C n ), we define the twisted convolution f × g by
Let L ν k (x) be the Laguerre polynomial of type ν and degree k defined by
Thus we can rewrite the special Hermite expansion as
Let L be the special Hermite operator defined by
where we have identified
(see [9] or [12, p. 72]). We need to consider the scaled special Hermite expansion. Let λ > 0. The scaled special Hermite operator is defined by
and define the λ-twisted convolution by
By a dilation argument, for f ∈ S (C n ), we have
is an eigenfunction of L λ with the eigenvalue (2k + n)λ, and
Now we turn to the expression for the restriction operator. We may identify Z * with Z. Thus we will write a, t instead of a(t) for a ∈ Z * and t ∈ Z.
Proof. Because a, t = |a|t 1 and
Lemma 1 is easily deduced from the expression (1.1).
be the Fourier transform of f with respect to the central variable t. It is easy to get 
We also have, by the Plancherel formula and (2.2),
Restriction theorem
In this section we prove Theorem 1.
, we have
Proof. Note that
It is well known that H-type algebras are closely related to Clifford modules (cf. [6] ). H-type algebras can be classified by the standard theory of Clifford algebras. Specifically, the relation of the dimensions of the center to its orthogonal complement space is clear. In any case, we have m < 2n (cf. [3] ). Thus (3.3) and the Minkowski inequality, we get 
Theorem 1 is proved.
